Objective. To describe food use of Dene/Métis and Yukon children with focus on food sourcestraditional food (TF) and market food (MF), season, gender and location. Study design. Children of 10 -12 years of age were interviewed for 24-h recalls (n = 222 interviews) in five communities during two seasons in 2000 -2001. Methods. Differences in children's food and nutrient intakes when consuming or not consuming at least one item of TF and across three regions were tested using ANCOVA after rank transformation of raw values. Food use was described and compared by food groups. Results. MF was the major portion of the diet, with TF contributing only an average 4.3% -4.7% of energy in the two seasons. Most TF was in the form of land animal meats. More than half of the energy intake from MF came from less nutrient dense food items. In spite of low TF intake, children who consumed TF had significantly (P ≤ 0.05) more protein, iron, zinc, copper, magnesium, phosphorus, potassium, vitamin E, riboflavin and vitamin B6 than those who did not. Children in the more northern communities consumed significantly (P ≤ 0.05) more TF, protein, iron, copper, vitamin B6 and manganese, and less energy, fat, saturated fat and sodium. Conclusions. Extensive use of less nutrient-dense food by children is a concern, suggesting a need for dietary improvement. Use of more TF should be encouraged, especially for children living in more southern Arctic communities near commercial centers. (Int J Circumpolar Health 2005;64(2):137-146.) 
INTRODUCTION
Canadian Indigenous peoples have experienced health status changes over the past several decades coincident with the emergence of non-communicable chronic diseases, such as cancer, heart disease, diabetes and stroke (1) . Lifestyle change and modernization can result in changes in dietary patterns, as increasing proportions of the daily diet originate from
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ORIGINAL RESEARCH distant places, usually through commercial channels (2) . This implies a shift in the use of local traditional food (TF) items to market food (MF) items in communities of Indigenous people.
Several studies conducted in the Canadian Arctic and Subarctic reported a decreased use of TF among Indigenous peoples. Wein and colleagues (3) examined the TF use of Cree and Chipewyan peoples and Métis in two communities near Wood Buffalo National Park (Northern Alberta) and showed the average household TF use to be 319 occasions per year (an occasion being any meal or snack when TF is consumed), 4.2 occasions per week and 0.5 kg per week/individual. The use of animal foods, such as moose, caribou and whitefish, was often reported, and traditional meat, birds and fish accounted for one-third of the total consumption of animal food. The presence of a hunter, trapper, or fisherman in the household, age and gender were also found to affect the frequency and quantity of TF use (3) . TF use by Indigenous women and children in Alberta showed that traditional meat, birds and fish were consumed more in an isolated community, and children took less energy as TF compared to their mothers (4). Morrison and coworkers (5) examined TF use in two Sahtú Dene/Métis communities, and showed adult TF intake to represent 32 -33% of energy intake, and that TF intake varied by season, gender and age. Fish and berries were predominantly consumed in the summer, land animals in the winter, and birds in the spring. Overall, younger people consumed less TF, and younger women had a lower energy intake from TF than younger men, while older women had higher TF-derived energy intakes than older men (5).
Extensive dietary research conducted on Dene/Métis adults in 16 Northwest Territories communities in the 1990s examined TF use, and found that 133 -580 g per day of TF were consumed and provided 12 -33% of energy intake. Northern Dene/Métis communities (north of 60°) tended to derive more energy from TF compared to those in southern communities. For all MF groups, except the meat alternative group, the consumption by younger adults was greater than older adults, while consumption of TF land animals and fish was lower in younger adults (6, 7) . This pattern was followed by results from 10 Yukon First Nations communities where from 106 -283 g TF per day were consumed, provided 9 -18% of energy intake, and was related to higher intakes of protein, iron and zinc, but lower intakes of carbohydrate, sucrose, fat, polyunsaturated fat and saturated fat compared to MF use (8, 9) . Research with four Yukon First Nations communities documented most TF use in the most northern community (10) .
Thus, the extent of children's use of TF and MF needed to be understood, so that health promotion activities could be initiated, if warranted. The project reported here was initiated and conducted in five Dene/Métis and Yukon First Nations communities in 2000 to 2001, in order to better understand children's TF and MF food use, nutrition and anthropometry within these cultures. In this report, we describe food use, nutrient intakes with focus on food sources (TF and MF), season, gender and location. An accompanying report describes nutrient adequacy and anthropometry of the same children (11) . . All children/parents in the communities were asked to participate, and there was an 81% response rate; 62 girls and 43 boys participated in season 1, and 66 girls and 51 boys participated in season 2 (the total number of interview events was 222). Most children participated in both seasons, although the lack of identity retention from season 1 prevented knowing exactly which ones participated in both. Repeat recalls were conducted and, overall, 409 recalls were collected. An average of 84 percent of girls and boys (n = 187) provided repeat recalls, of which 66 percent were conducted on consecutive days and 34 percent on non-consecutive days. Thirty-five children gave a single recall. To represent usual intake, repeat recalls from a child in one season were averaged. 
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METHODS
Data collection and management
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Interviewers from each community were trained to conduct quantitative 24-hour recalls with children and followed a standardized protocol, using food portion models (locally available bowls, cups and spoons and a two-dimensional drawing of bannock, the local bread) and photos of traditional food species. Food items were coded using the University of California Berkeley Minilist (12), derived from Agriculture Handbook 8, adjusted to Canadian nutrient fortification, updated for carotenoid content of foods, and fine-tuned for recent requirements of dietary reference intake procedures and new nutrient data reported by USDA (13) (14) (15) and the CINE Arctic TF composition database (16) (17) (18) (19) (20) (21) . Dietary fiber was included only in the market food database. Dietary data were entered in Epi Info Version 1.1.2 (22) with double entry of a 10 % random subset. Data were exported to SAS Version 8.0 for Windows (23) for analysis. Only food intake was used to estimate dietary nutrients, since information on supplement use was not sufficient to incorporate in this study.
Data analysis
Food use (TF and MF) and nutrient intakes were compared for children, with or without TF, by season, gender and location. Only children with 2 days of recalls were used for comparison of "with TF" and "without TF" groups. The five participating communities were grouped into three regions: north, central and south. The north region included the communities of Old Crow and Fort McPherson, the central region was Tulita, and Carcross and Fort Resolution comprised the south region. Since nutrients and food intakes of interest in this study were not normally distributed, ANCOVA was performed after rank transformation of raw values (24) . Several factors known to affect dietary intake, such as the day of the week and age, were adjusted for the comparisons. Tukey's test was performed when a significant difference was observed in ANCOVA for an independent variable containing more than three categories (25) . Bonferroni comparisons were used to identify significant differences between mean values during multiple comparisons (26) . All statistical analyses used p < 0.05 for level of significance.
Food groups were created to describe quality and patterns of the diet. Canada's Food Guide for Healthy Eating (CFGHE) and tables from Health Canada recommending reasonable portion sizes and food groupings for about 5000 foods in the Canada's reference food composition database (27) were used to classify MF items into five groups: grains, dairy, fruit and vegetables, meat and alternatives, and "other" foods. The "other" food group contained food items such as butter, carbonated drinks, coffee, mixed dishes, snacks, etc. Of special interest to this study was the use of fat-and sugar-rich food items and mixed dishes, creating three more groups: fat, sugar and mixed dishes. The fat group contained food items with more than 40 percent of energy derived from fat, and protein contributing less than 15 percent of energy; the sweet group items provided more than 40 percent of energy from sugar (and excluded raw fruit, fruit juice, and vegetables). Food items rich in both fat and sugar were classified in the fat, or sugar groups, whichever was the higher. Most food items in the "other" food group were categorized as fat, sweet, or mixed dishes; the remaining small number of items formed an "extra" group. Figure 2 shows TF intake as a percentage of total energy intake by Dene/Métis and Yukon children in total, by season, gender and community. On average, when considering all recalls in both seasons, TF contributed 4.5% of the total energy intake, and was consumed slightly more in season 2. When individual children's intakes in season 2 were investigated (averaging repeat recalls of individuals) there was slightly more intake by girls, but more remarkable were the differences among children in communities on the North to South continuum. The highest per child TF consumption was in Old Crow, followed by Fort McPherson, Tulita, Fort Resolution and Carcross. Thus, TF was found to be consumed more in northern Dene/Métis communities than in those further south. Table I lists TF items mentioned in all 24-h recalls, and the percentage of recalls for each item. In total, 28 TF items were reported. The frequently mentioned species were caribou, moose, and whitefish and, when all preparation methods were considered, these three species accounted for 70%, 15% and 10%, respectively, of total energy intake from TF (not shown). Figure 3 presents TF groups as percentages of the total energy intake in the form of TF consumed by children. Twenty-eight TF items were classified into four groups: land animals, fish, birds and berries. Most TF energy came from land animals.
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TF Use
MF use
All children's 24-h recalls contained market food (MF), and 158 MF items were mentioned in the recalls (not shown). Figure 4 presents MF groups as percentages of total energy intake using all recalls -averaged if repeat, or single -in both seasons. Four major groups in CFGHE, dairy, fruit and vegetables, grains, and meat and alternatives, contributed to less than half of the energy intake. The "other" groups (fat, sweet, mixed dishes and "extra") contributed the balance, with more than 40% of energy derived from fat and sweet foods. Adjusting for the effects of region, day of the week, age, and gender 3 Adjusting for the effects of day of the week, age, and gender Table II shows the differences in macronutrient intakes as percentages of energy intakes for children with and without TF and by region in season 2. Children with TF and in the north region had significantly more protein. Energy, fat and saturated fat were significantly lower in the north region. Analysis across season and gender in season 2 revealed few differences (not shown). Table III gives the micronutrient intake and food weight by children with and without TF and by region in season 2. Children with TF consumed significantly more iron, zinc, copper, magnesium, phosphorus, potassium, vitamin E, riboflavin and vitamin B6. Compared to the south region, the north and central regions had significantly higher TF consumption, and iron, copper and vitamin B6 intakes, and lower in sodium intakes. Few differences in micronutrients were observed between genders (not shown). Table IV shows the percentages of total energy intake from MF and TF groups for children with and without TF and by region in season 2. Intakes of MF meat and alternate products and grains were higher for children without TF. Children in the south region had less TF land animal foods and more MF fat, compared to those from the other regions.
DISCUSSION
While the energy contribution of TF for these children was less than 5% of the total diet (Figure 2) , it was close to that of Northern Alberta children (4), but less than for adults reported in research across several Dene/Métis commu-ORIGINAL RESEARCH nities (12-33%), or Yukon First Nations (9-18%) (5, 7, 8, 28) . These findings are in general agreement with research showing that younger Arctic people are consuming less TF than older people. Children's TF use is higher in the more Northern communities, as has been demonstrated for adult diets (7), with differences related to TF availability, population size, road access and the availability of affordable MF, and prevalent fishing and hunting practices. The extent of contribution of TF to nutrient profiles in these children's diets parallels that found for adults in Dene/Métis and Yukon First Nation communities (9) .
MF was found to comprise the major portion of the diet, and over half of the MF energy came from fat, sweet, mixed dishes and "extra" items, suggesting a necessity for dietary improvement for these children. This is especially true in more Southern Dene/Métis and Yukon communities, where children are eating less TF land animals and fat foods (Table IV) . More market meat was also consumed (higher fat meat), but this was not significant.
Although the overall TF intake was less than 5% for these children, it contributed substantial amounts of a number of nutrients in the diet (protein, iron, zinc, copper, magnesium, phosphorus, potassium, vitamin E, riboflavin and vitamin B6). In fact, regional differences in nutrient intakes were likely explained by the difference in TF meat consumption. Therefore, it appears that the replacement of energy acquired from TF meat by Southern children resulted in less nutrient-dense diets. These results suggest that an increased TF intake would lead to a dietary improvement for the children. However, concern about the intake of dairy products, fruit and vegetables may remain, since TF nutritionally equivalent to these food groups (organ meats, eggs, wild plants) were infrequently mentioned in recalls. Contributions of TF harvest and use to society, physical activity and cultural values are other important aspects of TF to be considered.
In conclusion, the important messages of this research with Arctic children are:
1) High use of food of low nutrient density was a concern in diets of Western Arctic children in this study, suggesting the need for dietary improvement.
2) TF use, even at levels as low as 4-5 percent of energy, contributed to significantly higher intakes of a number of essential nutrients.
3) Latitude of residence explained several differences in food use and nutrient intakes, and showed that children in Northern communities of Arctic Indigenous People consumed greater amounts of TF.
It thus becomes very obvious that TF use in meals of Arctic children should be increased as an important step in health promotion.
